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imtm i ] mucfz. >^ £ < t ^su»mnxm»m 
izi. o mbntrnm. zno %m&smi&ftx'$> -> x . 

tiuz&hi&wmifmmw. a s . a i *fciiN i £± 

Jfcfrh U Pd, Cu, Si> Ti, P, ttziiC r» 

ilMJ!**. W. Mo. Ta. Fe. Co. Ni, Cr, 
Pt % Ti . P. Au, Cu, Al, Ag, Si % G 
d. Tb, Nek ttclZP dCO^Ttlfr-^XkCDjcm 

^lOOnmSSm^t&mm StiJSS 2 Oft 
[000 13 

[fKB<o*^s«E«»»] zcvmiiz. xmssss&im 

[00 0 2] 

<7)£<li. 1 . 0mmSft<9£fiU:(CgB«M*SR 

fi**vO*S. HRfc, -Xtf? MM***, fmuy 
A/^NAtOSHtt^MfcOAo. C(7)^J;0. 

[00 0 33 Ufc**oTs BHP^NAS-^;#<-m«4"-r 



^j&wafcfcsss^ii-cttijau*. ot. tail 

[0 0 04 3 09 |* , )7nyh^i/U->'3y 

2. te»S4. #gJf 5. 3-Hi6*«W 
Jf$ftT»j£§ft&. ZZX% K3t«2t4. a#*$rif 

t4. 3(w>Ritkv^a«iBtf)«. immitmco&^ti-?- 
?£§m-t&fcMz^ m&t^ommtt^&ztiz. z 

cotctb. RXM 2 i4. il&l 0 0 nmSfflSUKOKIW* 
[00053 

CIWB^JWSfeLidfc-rsaiH] £?>5tSt»2f4. »5r 
b'<7)&m®ftcr>?-y-y hSrfflU. DCXA' 7 ^^tcj: 
oT^lifc^^itS,, L#>U lOOnmJfilfctf) 
RMJi*#j£l,fc*£, KffJl20flffik:J4. 5 0nm 

{f. «8EMW*^4;fc*^10*Ii|fc:M:, BO. 2 

tiK z^yy^Rif^iu-^z^-^m^coma^n 

-?mMm2rf&J&Zti2>cDX\ Z.bLXyyVtf&<%: 

[ooo6ii.fc. *«^o«®a§^^-r^-5p<-^ 

kURaifflV^n*^ *^1 S*CO*®ffl$Ra 
{40. 3nmggfc/|N§V^WL, ^St«2Srl 00 
nmSgfltSJ:, ^Sl$Ra(il. 5nmMC 
*S<4oTW3. -f^^. SW»2c7)®fi!c{cJ:0 

[ o o o 7 3 z <ommm 2 <v$mm.z £g$c#-r h tztb 
iz. Kmm2<mmkiz^vi-yy>)m*LX¥-m-th 
z\ t imt htih .it:* R*f« 2 £&m-&tt®t L 
T^JSC^jD^iS-jDi.^^ (fctilfAgS i ) ^ffl 

[00083 swm 2 cow-mittfrnmistiz t . v^^»9> 

&£Kfttm2co&mizmM%&3m2iJ s %^b. % 
(o±.<,zm$L%timmm4v>m&ftu c *iflST-rs t ^ 

•5 WMtfh h . z cn&W.Jj h c o<£T(4. i'f-gp*- <^ o^a 
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[0009] ia^«4 covmMi. &mt<7>fo* 
tin. immcr>Tmt%h%Mim2<?)m.mt,zi3.bA,t' 

<vmtf~%3>.mizffi^^<^ m&jjcDt&kizmhX' 
*>h. tctzt. z<DKttm2commi l zB&£ti&wacD 
mMtf±z-f&& t , m^-tzim-t&zbtfX'Z 

~f. fem&®mit$:-$-2>Zb&X'Z%\,K 
[0010] JiLLJ: 0 , 3feK±tc»«$*i.iR»Ji 2 £ 

^Zbtfifrfr-ote. 

[00 11]^IT\ iO»HBti, KLtOJ: 
co#RS*JlOifeiBffi$ fc3HB3SA£J«0fcaLii£ fc izi 

[00 12] 

^*<4:fcRitJiaWE«yi* s C<0lBtcJBlSS*i.. Gift 

omim&m&x'bix . mbkhji*. 2ma±n 

CNR («#StWJfc) *l*I±§**ifc36«TS4<OT. 

[0013] z?>m\nmiMmm*mfctz>mwimv> 
t,z&mmm<?>mfimz urn* oatfi ± a t tr t> <t 

btfX'%&. 

[0 0 14] ZZX\ miKttm£ffif&-f&mfflMcr>o 
Wmzm.^T&.^\MWW>i. Ag, Al^iiN 
i S:±«»tL< Pd, Cu. Si.Ti, P s *.tS± 

[0015]^ Ifftem 1 ^JS®J3yh<0SStJg$:fl|Bg 



3"&SSJKJlli, W, Mo, Ta> Fe. Co. N i „ C 
r. Pt s TL P. Avu Cu. A 1 s Ag, Si, 
Gd, Tb, Nd. ttdZP d^-ftl^ ^Xh.<r>yt 

[00 16] 

KJbfc, i^=5r< k Rite, iEliJf £<I^J!{c:©i£ 

fc#j*ti/citj£s*u. as, lEfiMi, 
m/x-bmiz. w&frt>m^t>tix\,^mmzm^x 

fi-mm. §zmmiZTbFeco%b'cr>w.tem. &mma 

X'Bf&Zti&. 

comtobMteSJ Xcom-lz i§ c NRc7)(^±^EI^> 3 

a. ±bLxm*tm&coiim<?>tiib!,z&jtizti&i§? 

faoRit«{±. ±i: Lxtmm<v&mj}bcNR0)ft±. 
izmtfiztiz. 

[ooi8] immizmmmm^mm^-tii. muz 
&i>mmim%m£*)t>jz%<-i-&zb< l z±*). im 

=5:0. ie#*J10«^*>J;t/CNRcoi6i±^lll,^i:*< 

[0019] fclT\ 0W^-rSUfe^®fcSo'v^T>I 
OSHBfcBJfit-*. =2ri3. d tt^ i -o T C: comvmfe 

[0020] <^^^Hg^^ia^i«f*:<75-^]5fe^Jco 

«idt>*^; zmmtiK 2^<mmmt-t>mfczi\&%> 
i$izr>\ \x wpfttz o muz. z (mwcotmsmm 

a«io±t. mi sits 2. m2RWS3. te 

•C'fel.. KIT. *fc*«j$*SKH-f-4. 
[002 1] ( 1 ) j£«i 

[00 22] (2) mi%MM2 

miRM®2<i. ±b ixwmmzmttbnx'h 

0 , 1 0 0 n mg^Jil±oH$ S:^r t . ^W^T"^ Z>?d 

iman&%\,^m%mb%&j:ofcB!&zti&. tzb 
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Mf. ftlKltJI2ii. A g s A 1 ttciiN iOVvfft 
frtt&ftkL. Pd, Cu. S i , T i , P. C r<7) 

[ 0 0 2 3 ] 02 mi RSfll 2O?tWI&08lr®g 
SCH*^". 02 (a) (i, AgO^Sr3Xyt>y^^tc 
J:O»JSLfc»^O«ii0ettT*O, H2(b)li,± 
*#Agfe, Cu, Pd. SiSrgsjDLT. 

}±. 02 ( a ) OJ: o fcJfclWfcfcfcSratt (it@5 5 n 
mSK) ^AgKiilHOtf-C***^ Cu. Pd. S 

1 wmth* o tzm&mmtotrt fc . 02 ( b ) <r>x 

ixt . II 2 ( a ) TIS^ 1 RStJf 2 O^HffiS fc jR*vt 
7^-m5Rattl. 5nmgflf?&4<0(C*tU 

02 (b) tliRa = 0. 3 nm^JKt^rO. 02 

( b > <7)m i %mm 2 co*m«*^ o wc* s t 

«... 

[0024] (3)SI2SMii3 

Sidfc:, ««1 teifiv visits J: Ofc^^ffiSi 
a *»o*mTJeifi*<x* . k i.J£ . FetWA>^ 

ffi£J3J$8 5 nmSKO«/jNiH]iliaS:*^iat2R»Jf 
3sW&8S*lS. £*>J:-33:SfS2£ltJi3£JBj£-$-*l. 

[0025] (a) KWsm<nmmk%kwsm& 

Wmtt. HRfc, feSJW4**SJ$T'££*/M>K^ 
d = cf/ ( 2Ms He ) 

lit, d : F*>f >\ ti : KflWOtm. ffl&fcJtf 
8US!£#TifciS5g8t Ms :mmt. He 

[0026] znnnizxtiii, mmxH c < %ti 

>dSr/h$<^{±'J:v^. £«ofc*>ictt. «a*H 
WELfcEI2 (a) Oj:3 

AgtfOr 3 o = r 0 + (3O-t 0 ) x 
= 90 3+ (30-96 
=1052 (mN/m) 

[ 0 0 3 2 ] 04 «fc*U£ s Fetfi*r£ix&±.(7)Jj<7)7' 



CNR#SK&£. 

[0027] -*\ 02(b) k^-t j: 3 &mtri> 

<t 0 b'^-f yd^<^TL*t\ JWP*fl34T* 

m&mmtew&mx'h 0 . « 1 sit* 2 ± 0 t>a®H 
«/jN&ra*B£*r*-4iHii!!i£. m2mm3 

[0028] ico ± o %wM:mm$:m-&wai:m2 
&Mtm 3 commizm^-t s , 2 mKttm 2 , 

BflCi**liI±fc»j»*-* i i: h . 

[0029] ( b ) R«f miz&if&mwmti blffiWt 

03 ^B3B^i;KftflSO*iS^Ki:OBI^<0«ii&itt 
0J»:^\ 03 (a) ^lRStS2Sr«^-t«»7C 
*«*35?l* (r 1 ) fr\ »2RftfJI3*»*-*-47ai5 
^«B5S^j ( r 2 ) A 0 i>±£ V^*&<?5«B«»<01!» 
HT*4. ^fci.(f. Ag^±^^i:-r?,miS«tJl2 

4*2RWJi3*JBlfiLfc«^ti. i<O03 ( a ) <0J: 

[0030] 03 (b) {±. mz. *iR«ji2*aija 
-ri»7cs<7)ift®3s^ ( r i ) *>\ ^2^:itii3*ii^-r 

?.7c«^ffi?S^ ( r 2 ) i 0 t/jN§^*^-coa®*t® 
<o«*Hr**. i<o%^l;{i,m2R*f®3{iJt«W 

( 1 OOnmliUh) ±# ^DnflSrJto «t 

3cDmmiz. m'l^mmzii-f&Mazmf&'t&tzMz 

T, »2RStJi*»jS-r6ifc3&«»4U>. 
[ 0 0 3 1 ] 04 (C, &7CmcD3km%jj (mN/m ) O 

fci5{tS«ffi3fi^j$:^LTV>l). Jtti.fi". Ago* 

-ecoiS^t 0 = 96 l'C, It^ft jSco^MSS^j r o = 
903 (mN/m) . ^fcla (dr/dt) =-0. 
1 6T*"9. 3 0'C-C'<0«ffi5S^r 3 o<±^ V&X3&>b 



1 ) x (-0. 16) 

)V—~r<7)7tm (W, Mo, Ta, Fe, Co, N i , C 
r , Pt, Ti)(i, It&WfSS^tfW < . m2R 
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mm 3 wtmt Lxmrn-tz c t tfx-z . ttz. ztie> 

&. tzbxM. FeWsflrifT**. — *\ AufcrROTC 
KCu, Al, Ag, Si, Gd, Tb, Nd)fi 

xmtmm&jifi'i^wT. m&Tm2Kmmt lx 

-k&b txmi-f?>ZtW1fr£L^k&*.t>ti&. mz. 
(4\ A 1 Cr, A 1 PtSrfc-C'&S. it:. ^<o*V) 

S i P 

[00 33] H3"C«. K»»3&*2*J:»)*ifc«?5tO 
n® (n§3) <0#Jl«Jt«0 

«att<oi*i±oftS!&»fe. 1 

m<7)mmm*'oi>m<-t&. it:. asiRstJifcjiSnR 
ste«ora^*ia<^s»fJi ( 2~n- 1 > ^sas i*x 

a tifc^, a#&iei§;i^««^£«o*:#>(c(4*? 

[0 0 34] nJBfr&Sri^JIRJNJlfctiVvt 
(4. »RK:ftfcav«iR«f|<o«iii5S*Sr*t>/jNS< 

s . ^4 d ttw®&}<zm%&&Mtm*&Nm»b t 

[00 3 53 (4) ieHS4, 8MI5, 3- Hi 6 
*t-4«farc»J«Six4. fcfcitfTbFeCo, D 

yFeco^tm^ns. «a®5t±, I5i$«4c7) 

Mlt^tlS. =J-hJf 6(4. *£*MSo££I95iL 

toyc* J*s 1 5 jixmejtoiaBwantflMb 

•BfrCWft&h.*. 

[0036] < «i nwnwftm&smi&im-mkMn 
mm, mm> z <r> i a ^««^^-c(4 . * 1 axon 2 
s««2, 3iift*&z%^&mz±f8.ftt^z>wmx' 

J&tf&iX&<?)X\ H 1 leflcf 4 3 fcfBffc • M&mXitbn 
ftt'-A7(4. l^X"8£SIL?=i-hJf 6{|ja><i>Alt 

£fi*l : ESI 2 0mm, Wf-1 ■ 2mm, *'5^2P 

0. 2 *f<0^£ : 3 Onm. 

SglRWJ12 : JKJ^l OOnm, Ag97PdlCul 

s i i -&&m 



92Kttl3:RV3 0nm, Fe80W2 0^1 
IH4IJ14 : H25nm, T b F e C o WAtM 

®mm 5 : mm4 o n m , si N^aton 

3- HI 6 : WKl 5jum, 

[0037] <iO^HBc7)3t58^IE#««£^IKJt^> 

=rx/ty*&fc:J:9JBj£-$-&. AgJM^tU Pd 
i:Cu#8SJn3iU:AgP dCu^?-^'7 hi:, S 
if—yvY-Zm^K JfXKO. 5Pa, AgPdCu 
■&±?—y>v b^tSAS^jS: 5 0 0 W, S i ?-7v 
h^oaXWj* 3 2 0 W£ L5t. £*Uc«fc 0 . fifcfrit 
Ag97PdlCulSi lWSlRiti2^ 100 
nmmgOJ¥$T'7lMT#-l.„ HT', .KOJSIRSMI 
20*®(4. Ra=0. 3 nmgJSOffi^ii^O, 
flWtlr 1(41 0 5 2 (raN/m) -«r*> 
112 ( b ) ^-T4 3 $r, O^jf^M^JSg; 

[0 0 38] mz. Z<r>ffi&<D±lZ. i2R«13^X 

3-*vh£JBv\ #Xffi0. 5Pa, f5A«^jSr500W 
tU. itUcfcO. J&frJtFe8 0W2 0CDSg2KW 
»3#, 3 0nmng.cr>mZX'mf&X'%2>. ZZX*. Z 
C?>WZ2%Mm3<Z)$mii. Ra=0. 6nmS|«$ 
fc&O. ^<Oflffl5i:*)r 2(426 1 0 (mN/m) t* 
4. *2RSt*3<^iIifi$li»lR»Jf2«fc»)fcffi 
<. SliB5S*r2li, SiSlRI*Ji2 4 , 5&*£v\ £ 

t:. i3 (a) ^Lfzx 3^m±(ct-# zwanm 
ffl&. afm (MTisi^sittM) zm^xw&Ltztz 

8 0nm^T-3b-o/i„ E32 (a) td^L^4 3 

flOj§W(4 1 0 0 nmmKT'&o/i^T, ± Dflt/Jv^ 

[0 0 3 9] mz. i<0«2aEtt«3W±t. iaii®4 
^-y^'J^ifetiOJKlK^*. fefcitf; Tb 
FeCo«^-y 7 h?rfflV\ ^'XffiO. 5Pa. 

t5Ai:7]5 o owi: lx ?v>ymz£ 

ZtiizXttli. J:3(c, «fi8^jHc ( l 3 

kOe) ^*+*i«<. Aif^-CNR (4 5dB) 5:J$o 

Mmm4&mf8X'*&. mz. tess4<o±^ s ^ae 

5 Sr. ^y^ij^tiijjRWt, fcb*.tt* B 
H-7*Si^-y>/hS-fflV\ XfXiEO. 3 Pa, SA 
*^)8 0 0Wi:LT. X^Cy^autfr^. 

[oo4o]Sf^(c 3-hm6&. xvya-hmiz 

[0041] <z<rmwbmk<r>wsmw&v>tiM>K 
\z. m&jjmcomLcoimcotzfriz. m2Rmm3^ 
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DfciO &ftB{4. ItWcAkH-afitLtfc. 

1 30nm<OJl§(OAg + Pd + Cu + S i-&^#>£>& 
ft*lRMi2*fl«U ClcomiRStJi2<?)±lC. ft 
*Afc|SIti2IIS4, «»«5»V3-MI6*»J«U 
fcfctfrCfcS. $#B?)KIt«^J¥£{4. &#Ai0 2o 

[ 0 0 4 2 ] H 5 IC. £ <0f69!<0»flcA fc fii*c7)gj&#B 

fziiO. 3um, Kjt/"C7— *5. 4mW. S^V- 
fcl. 4mWkLT. Pft»*<OflS«Wji:CNR&, -eix 

6 kOeT"& ScOfcttU «f*.Atf)«HtfJHclil 3k 
OeTfcO. 2fgkLk*£U < . iM^V^O. 2 

Atmv-^^|2HSV— ^T'i>. i*BWNM>'4 2 
dBT*4tf>(C*tl/r, ^#cAtfOCNR{±4 5dBTS) 
0, CNR36»|*l±ttV^ii:*«*»&»4. ULhcOC: i: i 

-?£fE»$-ttTi«»fLL-Ci>. t&fctit^T, «S£ 
7J fc C N R fc r&]±§« i b iFC* £ . 
[0043] »tc. 2o^K«*^K*rSS:«|^i, 

2 ) s&cs&v ^ i mum 2 commix £ . js 

V^2MltJg30«B5i7J«fc DMvS 

*>\ £*tf±HE2) <0*fr£»lfc-$\J: 3 fc. 114 cotzM 

[0044] < £ comt<vftmmmi&motiicDmiikm 
>H6t. ^<F>wm^\wMm2b%2WMm3crM 

»*snfe-««aoR»»^HE*«,*Lrv^. ££ 

T, KMItfAg£>* % i*rt4A 1 Cr«W>Wift 
#<Dic9-Ckt ^-f^Lfe^®ffi$RaA*l. 5nm,| 
H±<7)IM]flOjg^^ 1 0 0 n mmm.X'h *) . «^7J H c 
lilOkOe, CNRi43 9dBT'&^£. l«lELrt:J& 

So 

[0045] ifc. KfrJf #Ag 9 7PdlCulSi 
l<n*fri>%&m&>i>CDTte. *Hffl§RaiiO. 3 
Snmt^-ftSilTV^O-C, CNR(41dB)li 



9 «< Sr -> T V* 4 fcft *hafEBS»fc:*«-4 V- ? ffiZJlW 

[0046] ZtllZttL. 06tC^LfcJ:dfc, 2oco 

wmtfiMSfctlHc^l 1 — 1 3kOemmtjz* 
<. CNRfc4 1-4 5dBfc&#£*rC^.S.. £ix 
14. ^2R*t«3O^®ffl$Ra*<0. 5-0. 7nm 
rngb^omgcomZZ^LXiiK) . £<ofc^co^ffi_t 
t-C#7tmO<7)J1^8 0—8 6 nmSSt^§ < &o 

i rw* 2 commix Tin. is 2 swii 3 commm* 

i 9*$ < Status. 

[0047] JJLh<Oik*»4>. ft2RSt«<7>Sl®ffl$R 
ali^<ttl. 5 nmj;>9i>'h$<, 0. 5 — 0. 

jSA><5>tt. *ffi±iODHeic7)M^(i^< ttlOOnm 
<£ 9 fc/hS < . 9 0 n mJsiTe* ^;t*«iU\ 

[0048] 07£. i<OJMBi:fiaW5«t«tfc:tJJt*C 
NRc?)T«IffS«c#ttc7)^7Sr^„ <I ,1 T'*fia&i4C 
NR(dB), ffinimOi^V-P r (mW) £^LT 

LTc7)Ag. lenyii: LTCDTb FeCo (JgJj2 5n 
m) , VmStb LXCDS i N (^f40nm) £W«L 
Ttt^-C'fcS,, RftfSAg«0)KJ¥<^ft:tz;«tSCNR£7) 
SSft«OJ:d-^*B.&fc«>K:s AgCOMJSfi. 3 0nm, 
60nm, lOOnm, 130nm«i,^SLt. 
[0049] Z\cr>micr>mm&. gMJzlZ. 2Ji«itW 
KStS (ftlKttl. Ag97PdlCulSil (H 
J¥l OOnm) . ft2^ftf« : Fe80W2 0 (MJ?3 
Onm) ) . IBifTbFeCo (KS2 5nm) . « 
IfSiN (|»J¥4 0nm) ZZ<Dm.tZffl8LK.l>e>£ 

[ 0 0 5 0 ] 07 i >? , RIMi<0£#HWSa« 1 3 Onm 

<oi<oiwB{i. mmcommtfi 3 0 nm(o«*j: t>. 

CNRIifiS frtSSim ZtlX^hZb WMf> 4 . * Ac . 

a 1 MWHtKtt* S4^-P r 

*<0. 8—1. 5mWiT1iRI=fS<7))KJ¥*U OOnm 
«0^*\ 130nra<0iAJ:HCNR4>'SK Clfi 
{4. 1 3 0 n m@S*T'ff<-rS fc , EMMO 

mmfcZtf^K**)^ ;AXjfimmthtz^b?fz.t> 

&m<r>im~?-7ifimtti}*bhtz)ibb%z- htLh . 
[005 1 ] <KIW^3BJjLh^%^c0HilfiJ>JiLli 
c7)H«t0>JT{4. R»«3&«2Ji«t><0**L3t^ <*:^. 



:(7) 003-187506 (P2003-1 8 JL8 



[ 0 0 5 2 ] £ (FfWR^mit Lti^MM ££r 

o&tisfciJWC. CiMI<0«flBE*i:CNR<Ofl[**^-. 
H8c7)-9-y7°^2 014. HI RftfJll;A g 9 7 P d 1 C 
ulSil (RVl OOnm) . H2K*f«^A 1 98 
Cr2 ()KiP2 0nm) , JS3R»JBttP t .(fflWl 0 
nm) fcJHW RStK^*kLrBW*13 0nmi:L 
fctOT**>6. ®8cD-9->-T;P2 1(4. H3S*f«<7)P 
tiOB£J>£ 5nmtL, 3 6fc»S4RltJii: LTF e £ 
5nmJ&£L.7ti>cOT&S. lit, §S 1 RStScOflK 
56*1410 5 2mN/m. £2KAtJle>»ifi%ft(* 1 1 
3 5mN/m, Sg3K*NI<7>5l®3S:M4 2 0 9 6mN/ 
m. H4^St®0^ffi3fi^j(42 6 1 OmN/mt Lfc. 

[00 53] 2*:. SM5Rali, fflKttWO. 
3nmf<b0. St/h£<. SS^tiSM.Ci^t^ 
«fc*#<l,Jt. ^^7-;k2 0<7)|S3KWJi (Pt ) CO 
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